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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a water-base polyurethane coating material excellent in 
properties such as adhesiveness by compounding an org. polyisocyanate, an active hydrogen 
component contg. a specific polyester polyol, and a compd. having hydrophilic groups and active 
hydrogen groups. 

SOLUTION: This water-base polyurethane emulsion compsn. comprises an org. polyisocyanate 
(A), an active hydrogen component (B) contg. a polyester polyol obtd. from a low-mol.-wt. 
polyol, an arom. polycarboxylic acid, and an aliph. polycarboxylic acid, and a compd. (C) having 
hydrophilic polar groups and active hydrogen groups. Pref. ingredient A is an alicyclic 
polyisocyanate (e.g. isophorone diisocyanate). Ingredient B contains a high~molt.-wt. polyester 
polyol obtd. by reacting ethylene glycol, etc., and ophthalic acid, etc., and a chain extender (pref. 
isophoronediamine) and is contained in an amt. of 3-70wt.% in the polyurethane resin. Ingredient 
C is derived from a polyoxyalkylene fatty acid ester, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] an aquosity polyurethane system emulsion constituent — setting — (**) — the 
organic poly isocyanate (**) — the aquosity polyurethane system emulsion constituent 
characterized by consisting of the active hydrogen radical content compound (Ha) hydrophilic- 
property polar group and active hydrogen radical content compound containing low-molecular 
polyol and the polyester polyol manufactured from aromatic polycarboxylic acids and aliphatic 
series polycarboxylic acid. 

[Claim 2] the constituent of an aquosity polyurethane system emulsion constituent according to 
claim 1 — (**) — alicycle group diisocyanate (**) — the aquosity polyurethane system emulsion 
constituent characterized by containing the active hydrogen radical content compound (Ha) 
carboxylic-acid content low-molecular polyol containing the polyester polyol manufactured from 
the polycarboxylic acid mixture of two or more kinds of low-molecular polyol mixture, aromatic 
polycarboxylic acids / aliphatic series polycarboxylic acid =35 / 65 - 65/35 (weight ratio). 
[Claim 3] To the constituent of claim 1 and an aquosity polyurethane system emulsion given in 
two (b) isophorone diisocyanate, hydrogenation xylylene diisocyanate. The organic diisocyanate 
(b) low-molecular polyols chosen from hydrogenation diphenylmethane diisocyanate are ethylene 
glycol and neopentyl glycol. Aromatic polycarboxylic acids are isophthalic acid. Aliphatic series 
polycarboxylic acid An azelaic acid And/or, the aquosity polyurethane system emulsion 
constituent characterized by containing active hydrogen compound [ containing the polyester 
polyol which is an adipic acid ] (Ha) 2, 2~dimethylol-propionic-acid and/or 2, and 2-dimethylol 
butanoic acid. 

[Claim 4] Aquosity emulsion coating characterized by using an aquosity polyurethane system 
emulsion according to claim 1 to 3 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the aquosity emulsion coating which used an 
aquosity polyurethane system emulsion constituent and this. It is related with the aquosity 
polyurethane system emulsion constituent which consists of the active hydrogen radical content 
compound and the hydrophilic polar-group content active hydrogen compound containing the 
organic poly isocyanate and specific polyester polyol in more detail, and the aquosity emulsion 
coating using this. 
[0002] 

[Description of the Prior Art] the coating, the adhesives, and the coating agent containing an 
organic solvent — the problem insurance sanitary [, such as a bad influence to the body, and a 
fire caused by explosion, ] — moreover, it has pollution problems, such as air pollution and water 
pollution. In order to improve these troubles, development of a drainage system system is 
performed actively in recent years. As resin for these drainage system systems, various resin, 
such as acrylic resin, polyurethane resin, polyester resin, and a latex, is used. Especially, since 
polyurethane resin is excellent in endurance, abrasion resistance, etc., the attempt applied to a 
drainage system system for various use applications is performed widely. For example, as for 
JP.61-36314.A, an aquosity polyester polyurethane resin constituent is indicated, as for JP,4- 
198361 A a water-dispersion polyurethane system coating is indicated, and, as for JP,5- 
117358A water-dispersion polyurethane adhesive is indicated. Although these are drainage 
system polyurethane resin independent systems, in order to combine the description of each 
resin, the system which various resin, such as an acrylic emulsion and a polyurethane emulsion, 
combined is also examined. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the aquosity polyester polyurethane resin 
constituent given in JP,61-36314,A had bad compatibility with other resin, especially acrylic 
resin, there is that [ no ] with which JP,4-198361,A and drainage system polyurethane resin 
given in JP,5-1 1 7358,A fill all military requirements, such as an adhesive property, adhesion, and 
alkali resistance, fundamentally, and an appearance of such resin was desired. 
[0004] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, by using the coating 
which makes a principal component the aquosity polyurethane system emulsion constituent and 
this which consist of the active hydrogen radical content compound and the hydrophilic polar- 
group content active hydrogen compound containing the organic poly isocyanate and specific 
macromolecule polyol, this invention person etc. found out that such a conventional trouble was 
improvable, and resulted in this invention. 
[0005] That is, this invention is following (1) - (4). 

(1) an aquosity polyurethane system emulsion constituent — setting — (**) — the organic poly 
isocyanate (**) — the aquosity polyurethane system emulsion constituent characterized by 
consisting of the active hydrogen radical content compound (Ha) hydrophilic-property polar 
group and active hydrogen radical content compound containing low-molecular polyol and the 
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polyester polyol manufactured from aromatic polycarboxylic acids and aliphatic series 
polycarboxylic acid. 

[0006] (2) the constituent of the aquosity polyurethane system emulsion of the aforementioned 
(1) publication — (*#) — alicycle group diisocyanate (**) — the aquosity polyurethane system 
emulsion constituent characterized by containing the active hydrogen radical content compound 
(Ha) carboxylic-acid content low-molecular polyol containing the polyester polyol manufactured 
from the polycarboxylic acid mixture of two or more kinds of low-molecular polyol mixture, 
aromatic polycarboxylic acids / aliphatic series polycarboxylic acid =35 / 65 - 65/35 (weight 
ratio). 

[0007] (3) To the constituent of an aquosity polyurethane system emulsion the above (1) and 
given in (2) (b) isophorone diisocyanate, hydrogenation xylylene diisocyanate. The organic 
diisocyanate (b) low-molecular polyols chosen from hydrogenation diphenylmethane diisocyanate 
are ethylene glycol and neopentyl glycol. Aromatic polycarboxylic acids are isophthalic acid. 
Aliphatic series polycarboxylic acid An azelaic acid And/ or, the aquosity polyurethane system 
emulsion constituent characterized by containing active hydrogen compound [ containing the 
polyester polyol which is an adipic acid ] (Ha) 2, 2-dimethylol-propionic-acid and/or 2, and 2- 
dimethylol butanoic acid. 

[0008] (4) It is the aquosity emulsion coating characterized by using an aquosity polyurethane 
system emulsion given [ aforementioned ] in (1) - (3). 
[Embodiment of the Invention] 

[0009] As (b) organic poly isocyanate in the aquosity polyurethane system emulsion constituent 
of this invention 4,4'-diphenylmethane diisocyanate. 2, 4 -diphenylmethane diisocyanate, 2 and 
2'-dipheny!methane diisocyanate, 2, 4-toluene diisocyanate, 2,6-toluene diisocyanate, 4-4'- 
diphenyletherdiisocyanate, The 2-nitrodiphenyl -4, 4'-diisocyanate, 2, and 2'-diphenyl propane - 
4, 4-diisocyanate, 3 and 3'-dimethyl diphenylmethane-4,4-diisocyanate, 4 and 4- 
diphenylpropanediisocyanate, o-phenylene diisocyanate, m-phenylene diisocyanate, p-phenylene 
diisocyanate, 1, 4-naphthalene diisocyanate, 1,5-naphthalene diisocyanate, Aromatic series 
diisocyanate, such as 3 and 3'-dimethoxy diphenyl -4 and 4 -diisocyanate, 1,6-hexamethylene 
diisocyanate, 1, 4-tetramethylene dHsocyanate, Aliphatic series diisocyanate, such as lysine 
diisocyanate, o-xylenediisocyanate, Aroma aliphatic series diisocyanate, such as m- 
xylenediisocyanate, p-xylenediisocyanate, and tetramethyl xylenediisocyanate. There is alicycle 
group diisocyanate, such as isophorone diisocyanate, hydrogenation toluene diisocyanate, 
hydrogenation xylenediisocyanate, hydrogenation diphenylmethane diisocyanate. and 
hydrogenation tetramethyl xylenediisocyanate. Moreover, denaturation poly isocyanates, such as 
the adduct denaturation object of these organic diisocyanate. a buret denaturation object, an 
isocyanurate denaturation object, an uretonimine denaturation object, an urethodione 
denaturation object, and a carbodiimide denaturation object, can also be used. Furthermore, the 
poly isocyanate which are polymeric objects, such as polyphenylene polymethylene poly 
isocyanate and crew DOTORU en diisocyanate, can also be used. Such organic poly isocyanates 
can be used with independent or two or more sorts of mixture. Among such organic poly 
isocyanates, when weatherability etc. is taken into consideration, alicycle group poly isocyanate 
is desirable and isophorone diisocyanate, hydrogenation xylylene diisocyanate, and hydrogenation 
diphenylmethane diisocyanate are the most desirable especially. 

[0010] The (b) active hydrogen radical content compound in the aquosity polyurethane system 
emulsion constituent of this invention contains the specific polyester polyol which consists of 
low-molecular polyol, aromatic polycarboxylic acids, and aliphatic series polycarboxylic acid. The 
content has the desirable amount which has introduced polyurethane resin one to 80% of the 
weight, and especially its 3 - 70 % of the weight is desirable. 

[001 1] The specific polyester polyol in this invention Number average molecular weight by 300- 
7,000 as low-molecular polyol Ethylene glycol, 1, 2-propanediol, 1 ,3-propanediol, 1, 2-butanediol, 
1,3-butanediol, 1 ,4-butanediol, 1,5-pentanediol, 2-methyM,5-pentanediol, 3-methyl-1,5- 
pentanediol, 1,6-hexanediol, 1, 8-octanediol, 1, 9-nonane diol, a deca methylene glycol, Neopentyl 
glycol, a diethylene glycol, dipropylene glycol, 2 and 2-diethyl-1,3-propanediol, 2-n-butyl-2- 
ethyl-1,3-propanediol, 2, 2, 4-trimethyl -1, 3-pentanediol. 2-ethyl -1, 3-hexandiol, 2-n 
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hexadecane -1, 2-ethylene glycol, the 2-n-eicosane -1, 2-ethylene glycol, 2-n-OKUTAKOSAN - 
1, 2-ethylene glycol, bisphenol A, Hydrogenation bisphenol A, 3-hydroxy - 2 and 2-dimethyl 
propyl-3-hydroxy - 2 and 2-dimethyl propionate, A glycerol, trimethylol propane, pentaerythritol, 
a sorbitol, They are independent or two or more sorts of mixture, such as hexane triol and a 
KUODO roll. As aromatic polycarboxylic acids They are independent or two or more sorts of 
mixture, such as a phthalic acid (phthalic anhydride), isophthalic acid, a terephthalic acid, and 
naphthalene dicarboxylic acid. As aliphatic series polycarboxylic acid It is independent or two or 
more sorts of mixture, such as a succinic acid, a tartaric acid, oxalic acid, a malonic acid, a 
glutaric acid, an adipic acid, a pimelic acid, a suberic acid, a KURUTAKON acid, an azelaic acid, 
and a sebacic acid, and is manufactured by the well-known approach. 

[0012] When compatibility with acrylic resin is taken into consideration, the polyester polyol 
which consists of this low-molecular polyol, aromatic polycarboxylic acids, and aliphatic series 
polycarboxylic acid As for low-molecular polyol, two or more kinds of mixture, aromatic 
polycarboxylic acids / aliphatic series polycarboxylic acid =35 / 65 - 65/35 (weight ratio) are 
desirable. Further Two or more kinds of mixture with which low-molecular polyol contains 
ethylene glycol and neopentyl glycol in the above-mentioned conditions, The polyester polyol of 
aromatic polycarboxylic acids which is the combination of an azelaic acid and/or an adipic acid is 
[ isophthalic acid and aliphatic series polycarboxylic acid ] desirable. 

[0013] As an active hydrogen radical content compound which can be used for this invention, it 
divides roughly and there are macromolecule polyol and a chain elongation agent. As 
macromolecule polyol, there are polyester polyols other than the polyester polyol in which 
number average molecular weight 300-7,000 carried out point **, polyether polyol, polycarbonate 
polyol, polyolefine polyol, etc. 

[0014] in addition, as polyester polyol which can be used for this invention the low-molecular 
polyol which carried out point — one or more kinds, and aromatic series dicarboxylic acid and 
aliphatic series dicarboxylic acid — and 1, 4-cyclohexyl dicarboxylic acid, alpha-hydro muconic 
acid, beta-hydro muconic acid, An alpha-butyl-alpha-ethyl glutaric acid, alpha, beta-diethyl 
Succin acid. It is the polyester polyol which uses one or more kinds from the polycarboxylic acid 
of others, such as a maleic acid, a fumaric acid, a hemi mellitin acid, trimellitic acid, pyromellitic 
acid, and benzophenone tetracarboxylic acid, and is manufactured by the well-known approach. 
Moreover, the polyester polyols obtained by carrying out ring opening polymerization of the 
cyclic-ester compound can be used. 

[0015] As polyether polyol. independent or the thing obtained by the addition polymerization 
reaction of two or more sorts of mixture and alkylene oxide of the compounds which have two or 
more active hydrogen radicals, such as the aforementioned low-molecular polyol and polyamine, 
is mentioned. 

[0016] As polycarbonate polyol, there are low-molecular polyol which can be used for said 
polyester polyol, polyol obtained at a dephenolated reaction with diphenyl car baud NETO, polyol 
obtained at the dealcoholization reaction of said low-molecular polyol and dialkyl carbonate, for 
example. 

[0017] As polyolefine polyol, there are hydroxyl-group content polybutadiene, hydroxyl-group 
content polyisoprene, hydroxyl-group content hydrogenation polybutadiene. hydroxyl-group 
content hydrogenation polyisoprene, hydroxyl-group content chlorinated polyethylene, hydroxyl- 
group content chlorination polypropylene, etc., for example. 

[0018] As a chain elongation agent, there are with a molecular weight of less than 18 to 300 
water, a urea, low-molecular polyols, low-molecular polyamine, and low-molecular amino alcohol. 
There is ethylene glycol which constitutes the polyester polyol which carried out point ** as 
low-molecular polyol, for example. 

[0019] As low-molecular polyamine, dicarboxylic acid hydrazides, such as polyamine, such as 
ethylenediamine, propylenediamine, diethylenetriamine. triethylenetetramine, toluene diamine, a 
meta-phenylenediamine, diphenyl dimetan diamine, xylylene diamine, isophorone diamine, 
hydrogenation tolylenediamine, hydrogenation xylene diamine, hydrogenation diphenylmethane 
diamine, hydrogenation tetramethyl xylene diamine, a hydrazine, and diethylenetriamine, KARUBO 
hydrazide, adipic-acid hydrazide, and isophthalic acid hydrazide, are mentioned. 
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[0020] There are monoethanolamine, diethanolamine, etc. as low~molecular amino alcohol. 
[0021] When weatherability. the manufacture approach, etc. are taken into consideration among 
such low-molecular polyols. low-molecular polyamine. and low-molecular amino alcohol, 
isophorone diamine has a desirable especially desirable alicycle group amine. 
[0022] The hydrophilic polar group in the aquosity polyurethane system emulsion constituent 
(Ha) of this invention, and the hydrophilic polar group of an active hydrogen radical content 
compound It is one hydrophilic polar group of the Nonion system, an anion system, and a cation 
system. As a source of hydrophilic polar-group installation There are a hydrophilic polar group of 
the Nonion system like the Pori (oxyethylene) ether, a hydrophilic polar group of an anion system 
like -COOM and -S03M (M shows alkali metal, ammonium, and an organic amine), and a 
hydrophilic polar group of a cation system like the 4th class ammonium. 

[0023] As a nonionic source of hydrophilic polar-group installation, the Pori (oxy-alkylene) ether, 
polyoxyalkylene fatty acid ester, etc. containing one or more active hydrogen radicals are 
mentioned. As an active hydrogen radical content compound used for manufacture of the Pori 
(oxy-alkylene) ether as an initiator, a methanol, n-butanol, a cyclohexanol, a phenol, ethylene 
glycol, propylene glycol, an aniline, trimethylol propane, a glycerol, etc. are mentioned. Among 
these, when distributed stability is taken into consideration, since molecular weight like a 
methanol, ethanol, and ethylene glycol becomes higher [ a hydrophilic property / what uses 
smaller alcohol ], it is desirable. Moreover, as a fatty acid used for manufacture of 
polyoxyalkylene fatty acid ester, an acetic acid, a propionic acid, butanoic acid, etc. are 
mentioned. Among these, when distributed stability is taken into consideration, since it becomes 
higher [ a hydrophilic property / what uses lower fatty acid ], it is desirable. Moreover, generally 
the mixed alkylene oxide chain which contains an ethyleneoxide unit at least 70% or more 
preferably especially 5-50 pure ethyleneoxide chains and/or in [ all ] an alkylene oxide unit is 
sufficient as 3-90 polyether chains which exist in this polyalkylene ether alcohol, polyoxyalkylene 
fatty acid ester, etc. 

[0024] The anionic source of hydrophilic polar-group installation consists of the organic acids 
and neutralizer which have one or more active hydrogen radicals. As organic acids, an alpha- 
oxy-propionic acid, malic acid, tartaric acid, epsilon-oxy-propane -1,2, 3-tricarboxylic acid, 
hydroxyacetic acid, alpha-hydroxybutyric acid, hydroxy stearin acid, a ricinoleic acid, a RISHINO 
elaidic acid, Oleic acid, ricinoleic acids, such as a RISHINO steer roll acid, a salicylic acid, and 
mandelic acid, The hydroxyfatty acid which hydroxylated unsaturated fatty acid, such as linolic 
acid, A glutamine, an asparagine, a lysine, a diamino propionic acid, an ornithine, Diamine mold 
amino acid, such as a diamino benzoic acid and a diaminobenzene sulfonic acid, A glycine, an 
alanine, glutamic acid, a taurine, aminocaproic acid, Monoamine mold amino acid, such as an 
aminobenzoic acid, amino isophthalic acid, and sulfamic acid etc., Or 2 and 2-dimethylol- 
propionic-acid, 2, and 2-dimethylol butanoic acid, Carboxylic-acid content polyols, such as 2 and 
2-dimethylol butanoic acid, 2, and 2-dimethylol valeric acid. The polyester polyol using 
iminodiacetate, and the addition product of glycidol and 5-hydroxy sulfoisophtharate. The ester 
interchange object of the poly caprolactone polyol, polyester polyol or polycarbonate polyol 
which made carboxylic-acid content polyol the initiator, and carboxylic-acid content polyol is 
mentioned. Moreover, the half ester mixture and half amide mixture containing polyols mentioned 
above, such as giant-molecule polyol and low-molecular polyol, polyamine, and the carboxyl 
group which a polycarboxylic acid anhydride is made to react and is obtained are also usable. 
Since two carboxylic acids generate especially when polyol is made to add to acid anhydrides, 
such as pyromellitic dianhydride, a hydrophilic polar group can be introduced in the chain of 
polyester polyol. A phosphoric acid etc. is mentioned as other anionic hydrophilic groups. 
[0025] As a neutralizer, ammonia, ethylamine, a trimethylamine, triethylamine, A triisopropyl 
amine, tributylamine, triethanolamine, N-methyldiethanolamine, N-phenyl diethanolamine. 
Monoethanolamine, dimethylethanolamine. diethyl ethanolamine, Although the inorganic alkali of 
alkali metal, such as organic amines, such as a morpholine, N-methyl morpholine, and 2-amino- 
2-ethyl-1-propanol, a lithium, a potassium, and sodium, a sodium hydroxide, and a potassium 
hydroxide is mentioned In order to raise the weatherability and the water resisting property after 
desiccation, the volatile high thing easily dissociated with heat is desirable, and ammonia, a 
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trimethylamine, and triethylamine are desirable. Moreover, even respectively independent or two 
or more sorts of mixture can be used for these organic acids and a neutralizer. 
[0026] The source of cationic polar-group installation is chosen from the tertiary amine 
containing an isocyanate radical and one or more active hydrogen radicals which can react, an 
inorganic acid and an organic acid, and the 4th class-ized agent. They are N-alkyl diethanolamine 
[ which has an alkyl chain with larger N~methyldiethanolamine, N~ethyl diethanolamine. or carbon 
number than 2 as tertiary amine ], N-phenyl diethanolamine, N-phenyl dipropanolamine, N~methyl 
diisopropanolamine, N, and N'-dihydroxyethyl piperazine, triethanolamine, tris isopropanolamine, 
N, and N'-dimethylethanolamine, and an N-methyHscrew. -(3-aminopropyl)- They are an amine 
and an N-methyl-screw. -(2-aminopropyl)- An amine etc. is mentioned. 
[0027] As inorganic and an organic acid, a hydrochloric acid, an acetic acid, a lactic acid, a 
cyanoacetic acid, phosphoric acid, a sulfuric acid, etc. are mentioned, as the 4th class-ized agent 
— a dimethyl sulfate, a benzyl chloride, a bromoacetamide, a chloro acetamide or an ethyl 
bromide, and bromination — alkyl halides, such as propyl and a n-butyl bromide, are mentioned. 
Moreover, cationic compounds, such as a primary amine salt, a secondary amine salt, a tertiary 
amine salt, and pyridinium salt, are mentioned as other cationic hydrophilic-property polar-group 
content compounds. 

[0028] Moreover, amphoteric compounds, such as a reactant of tertiary amine content polyol 
and sulfobetaine, can also be used. 

[0029] Among said sources of hydrophilic polar-group installation, when weatherability, a 
manufacturing method, etc. are taken into consideration, the combination of the carboxylic-acid 
content low-molecular polyol which is the hydrophilic polar group of an anion system, and the 
neutralizer of an amine system is desirable, and 2 and 2-dimethylol-propionic-acid and/or 2, and 
2-dimethylol butanoic acid and the combination of triethylamine are especially desirable. 
[0030] Although finally introduced into polyurethane resin in the form of a salt, the hydrophilic 
polar group of anionic [ said ] and a cation system may be introduced into resin, after 
neutralizing, and after introducing a polar group into resin, it may be neutralized. 
[0031] The amount of hydrophilic polar-group installation of 0.1 - 40 % of the weight, an anion 
system, or a cation system has [ the amount of hydrophilic polar-group installation of the Nonion 
system ] good 0.1 - 1.0 mmol/g in polyurethane resin, and a desirable amount is 0.2 - 0.8 
mmol/g in an anion system and a cation system one to 30% of the weight by the Nonion system. 
When each amount of hydrophilic polar-group installation is under a minimum, the moisture 
powder stability of polyurethane system resin worsens. Moreover, when the amount of 
hydrophilic polar-group installation exceeds an upper limit, the water resisting property of a paint 
film worsens. 

[0032] A reaction halt agent may be used for the aquosity polyurethane system emulsion 
constituent of this invention if needed. Specifically, there are monoamines of the 1st class and 
the 2nd class like the monoalcohol like a methanol, ethanol, and propanol, ethylamine, a 
butylamine, diethylamine, and dibutyl amine and amino alcohol which carried out point ** as a 
reaction halt agent. 

[0033] It can manufacture by well-known approaches, such as the prepolymer method to which 
an active hydrogen compound is made to react after that, by an isocyanate radical being 
superfluous, making an one-shot process, and the active hydrogen compound and organic 
diisocyanate which are made to react as the manufacture approach of the aquosity polyurethane 
system emulsion constituent of this invention in the ambient atmosphere where the account 
content compound of active hydrogen is superfluous react, and compounding the isocyanate 
radical end prepolymer. Moreover, it is obtained after emulsification also by the approach to 
which the account content compound of active hydrogen is made to react at the same time it 
may carry out after [ composition ] moisture powder of the resin and emulsifies an isocyanate 
radical end prepolymer. It is more desirable to remove after manufacture, to have remained, 
when an organic solvent is used, but to remove, when insurance health etc. is taken into 
consideration. 

[0034] When using an organic solvent, as an organic solvent which can be used Toluene, a 
xylene, SUWAZO-RU (COSMO OIL aromatic series system hydrocarbon solvent), Aromatic 
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solvents, such as Solvesso (aromatic series system hydrocarbon solvent made from exon 
chemistry), Ketones, such as an acetone, a methyl ethyl ketone, methyl isobutyl ketone, and a 
cyclohexanone. Alcohols solvents, such as a methanol, ethanol, and isopropanol. Ester solvents, 
such as ethyl acetate, butyl acetate, and isobutyl acetate, ethylene glycol ethyl ether acetate. 
Ethers solvents, such as glycol-ether-ester system solvents, such as propylene glycol methyl 
ether acetate, 3~methyl-3-methoxy butyl acetate, and ethyl-3-ethoxy propionate, a 
tetrahydrofuran, and dioxane, are mentioned, said solvent — one sort — or two or more sorts 
can be used. 

[0035] In the case of an one-shot process, in a mole ratio, the ratio of an isocyanate radical / 
active hydrogen radical is 0.5 to less than one, and is 0.7 to less than one preferably. Since the 
case of less than 0.5 has the too small molecular weight of polyurethane resin, endurance is 
missing. In case resin is compounded, gelation becomes easy for the case of one or more to take 
place. 

[0036] In the case of the prepolymer method, the ratios of the isocyanate radical / active 
hydrogen radical at the time of prepolymer composition are 1.1-5.0. and are 1.1-4.0 preferably. 
The molecular weight of a prepolymer becomes large too much, and since viscosity is too large, 
the case of less than 1.1 stops being able to progress to a subsequent reaction process easily. 
When exceeding 5.0, it becomes lacking in an adhesive property. 

[0037] As the isocyanate radical content prepolymer used for this invention, and a reaction 
catalyst at the time of compounding polyurethane resin, the so-called well-known urethane-ized 
catalyst can be used. Specifically, organic amines, the salts of those, etc., such as organometallic 
compounds, such as dibutyltin dilaurate, and triethylenediamine, are mentioned. 
[0038] The additive and assistant which are commonly used by the drainage system system if 
needed can be used for the aquosity polyurethane system emulsion constituent of this invention. 
For example, a pigment, an antiblocking agent, a distributed stabilizer, a viscosity modifier, a 
leveling agent, an antigelling agent, light stabilizer, an antioxidant, an ultraviolet ray absorbent, 
inorganic and an organic bulking agent, a plasticizer, lubricant, an antistatic agent, reinforcing 
materials, a catalyst, etc. can be added. 

[0039] The emulsion of another resin system can be blended and used for the polyurethane 
system emulsion constituent of this invention. For example, they are an acrylic emulsion, a 
polyester emulsion, a polyolefine emulsion, a latex, etc. 

[0040] The aquosity emulsion coating of this invention teaches a pigment and a color to the 
aquosity polyurethane system emulsion constituent of this invention, blends additives, such as 
an organic solvent like the isopropanol for the water for solid content or viscosity control, and 
surface-tension ac(justment, or an N-methyl-pyrrolidone, an antiblocking agent, a distributed 
stabilizer, a thixotropy agent, an antioxidant, an ultraviolet ray absorbent, a defoaming agent, a 
thickener, a dispersant, a surface active agent, a catalyst, a filler, lubricant, an antistatic agent, 
and a plasticizer, and is obtained using a ball mill, SANDOGURAINDOMIRU, etc. The obtained 
coating is applied using the brush, a spray, etc. In addition, a curing agent may be added and 
used just before spreading if needed. As a concrete curing agent, there are Aquanate -100 made 
from a Japanese polyurethane industry and a curing agent of a poly isocyanate system like -200 
grade. 
[0041] 

[Effect of the Invention] As for the aquosity polyurethane system emulsion constituent of this 
invention, and the coating using this, adhesion, alkali resistance, compatibility with other resin, 
etc. demonstrated the outstanding engine performance by using specific polyester polyol. 
Moreover, the coating using this aquosity polyurethane system emulsion constituent had a paint 
film appearance, good flexibility, etc. 
[0042] 

[Example] Next, although the example and the example of a comparison of this invention are 
explained to a detail, this invention is not limited to these examples. Especially, as long as there 
is no notice, the "weight section" and "% of the weight" are meant the "section" in an example, 
and"%", respectively. 

[0043] [The synthetic example of polyester polyol] 
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Taught the ethylene glycol 28 section, the neopentyl glycol 416 section, the azelaic-acid 371 
section, and the isophthalic acid 327 section, and are whenever [ reduced pressure / of 2 - 
lOmmHg ] at 200 more degrees C, it was made to react to the reactor which synthetic example 
1 agitator, a thermometer, N2 seal tubing, and a condensator attached after a 5-hour reaction at 
180 degrees C, and polyester polyol PES-1 of hydroxyl value 55.6 mgKOH/g and acid-number 
0.5 mgKOH/g was obtained. 

[0044] Polyester polyol PES-2-5 were manufactured by the same approach as the synthetic 
examples 2 and 3 and one to example of synthetic comparison 3 example 1. The raw material and 
spec, which were used are shown in Table 1. 
[0045] 
[Table 1] 
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284 


BD 








487 




HD 






186 






(815) 


A z A 


371 




m 






AA 
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A* (SB) 
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g£ffi(rngX0H/g) 
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0.8 


0.6 


0.9 


0.2 


7kS?««(ngK0H/g) 


55.6 


55.3 


111.6 


55.2 


112.0 


Wffi(cP/75^C) 


6. 800 


14. 000 


2, 200 


740 


500 


^•Jxxt;^ 'J 


PES-1 


PES 2 


PES 3 


PES-4 


PES -5 



[0046] It sets to Table 1 and is EG. : Ethylene glycol NPG: Neopentyl glycol BD : 1,4-butanediol 
HD : 1,6-hexanediol AzA: Azelaic-acid AA : Adipic-acid iPA:isophthalic-acid ** : Shift out of the 
system of reaction (in this case, dehydration). 

[0047] [The synthetic example of an aquosity polyurethane emulsion] 

The 343 sections and isophorone diisocyanate (it is called IPDI for short) were reacted in the 
126 sections, and dibutyltin dilaurate (it is called DBTDL for short) was made for PES-1 to react 
to the reactor which example 1 agitator, a thermometer, N2 seal tubing, and a condensator 
attached at 0.03 section preparation and 80 degrees C for 2 hours. Subsequently, after cooling 
this reaction mixture to 50 degrees C, the 23.5 sections and triethylamine were added for 2 and 
2-dimethylol propionic acid, the 194 sections were added for the 17.7 sections and an acetone, 
and it was made to react for 3 hours. Furthermore, add the 216 sections for an acetone to this 
reaction mixture, and it cools to 30 degrees C. The 35.4 sections and monoethanolamine (it is 
called MEA for short) The 1.34 sections, [ isophorone diamine (it is called 1PDA for short) ] The 
102 sections and water added the mixed liquor which consists of the 777 sections, and isopropyl 
alcohol (it is called IPA for short) carried out high-speed stirring, distilled an acetone and IPA 
out of this liquid, and obtained 40.5% of solid content viscosity 80cP / aquosity polyurethane 
emulsion constituent PLM [ 25-degree C ]. 

[0048] The 347 sections and hydrogenation xylenediisocyanate were taught for PES-2, the 0.03 
sections were taught to the same reactor as example 2 example 1 for the 68.0 sections and 
DBTDL, and it was made to react to it at 80 degrees C for 2 hours. Subsequently, this reaction 
mixture was cooled to 50 degrees C, the 13.0 sections and triethylamine were added for 2 and 
2-dimethylol butanoic acid, the 175 sections were added for 8, the 85 sections, and an acetone, 
and it was made to react for 3 hours. After adding the acetone 1 72 section to this reaction 
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mixture furthermore and cooling to 30 degrees C, the mixed liquor which the 14.2 sections and 
MEA become [ IPDA ] and the 86.8 sections and water become [ the 0.535 sections and IPA ] 
from the 655 sections was added, high-speed stirring was carried out, an acetone and IPA were 
distilled out of this liquid, and 42.0% of solid content, viscosity 900cP / aquosity polyurethane 
emulsion constituent PU-2 [ 25-degree C ] were obtained. 

[0049] The 179 sections and hydrogenation diphenylmethane diisocyanate were taught for PES- 
3, the 0.02 sections were taught to the same reactor as example 3 example 1 for the 174 
sections and DBTDL, and it was made to react to it at 80 degrees C for 2 hours. Subsequently, 
this reaction mixture was cooled to 50 degrees C, the 35.2 sections were added for 2 and 2- 
dimethylol propionic acid, the 26.6 sections and the acetone 140 section were added for 
triethylamine, and it was made to react for 3 hours. After adding the acetone 187 section to this 
reaction mixture furthermore and cooling to 30 degrees C, the mixed liquor which the 45.5 
sections and MEA become [ hydrogenation diphenylmethane diamine ], and the 81.7 sections and 
water become [ the 1.39 sections and IPA ] from the 989 sections was added, high-speed 
stirring was carried out an acetone and IPA were distilled out of this liquid, and 29.7% of solid 
content viscosity 2000cP / aquosity polyurethane emulsion constituent PU-3 [ 25-degree C ] 
were obtained. 

[0050] the same reactor as example 4 example 1 — PES-1 — the 153 sections and an acetone 
were prepared for the 14.8 sections and IPDI, the 0.02 sections were prepared for the 145 
sections and DBTDL, and the 196 sections and neopentyl glycol were made for 52.0 sections, 2, 
and 2-dimethylol butanoic acid to react at 50 degrees C for 10 hours Subsequently, after adding 
the 10.1 sections for triethylamine and adding the 209 sections for an acetone to this reaction 
mixture, the water 960 section was added, high-speed stirring was carried out, the acetone was 
distilled out of this liquid, and 30.2% of solid content, viscosity 800cP / aquosity polyurethane 
emulsion constituent PU-4 [ 25-degree C ] were obtained. 

[0051] 345 sections, 2, and 4-toluene diisocyanate was taught for PES-4. the 0.03 sections were 
taught to the same reactor as example of comparison 1 example 1 for the 70.1 sections and 
DBTDL. and it was made to react to it at 80 degrees C for 1 hour. Subsequently, after cooling 
this reaction mixture to 50 degrees C. the 23.5 sections were added for 2 and 2-dimethylol 
propionic acid T the 170 sections were added for the acetone, and it was made to react for 3 
hours. Furthermore, the triethylamine 1 7.7 section and the acetone 1 74 section were added to 
this reaction mixture, and it cooled to 30 degrees C, and the mixed liquor which the 8.49 
sections and MEA become [ IPDA ] and the 86.0 sections and water become [ the 0.320 
sections and IPA ] from the 654 sections was added, high-speed stirring was carried out, an 
acetone and IPA were distilled out of this liquid, and 39.8% of solid content viscosity IOOOcP / 
aquosity polyurethane emulsion constituent PU-5 [ 25-degree C ] were obtained. 
[0052] the same reactor as example of comparison 2 example 1 — PES-5 — the 166 sections 
and an acetone were prepared for the 33.0 sections and IPDI, the 0.05 sections were prepared 
for the 340 sections and DBTDL, and 26.0 sections, 2, and 2-dimethylol propionic acid was made 
for the 249 sections and neopentyl glycol to react at 50 degrees C for 10 hours Subsequently, 
after adding the 25.2 sections for triethylamine and adding the 85 sections for an acetone to this 
reaction mixture, the water 1167 section was added, high-speed stirring was carried out the 
acetone was distilled out of this liquid, and 30.1% of solid content viscosity 500cP / aquosity 
polyurethane emulsion constituent PU-6 [ 25-degree C ] were obtained. 

[0053] The 346 sections and IPDI were taught for the polyoxypropylene glycol (hydroxyl value 
56.1), the 0.03 sections were taught to the same reactor as example of comparison 3 example 1 
for the 76.2 sections and DBTDL, and it was made to react to it at 80 degrees C for 2 hours. 
Subsequently, after cooling this reaction mixture to 50 degrees C f the 23.5 sections and 
triethylamine were added for 2 and 2-dimethylol propionic acid, the 174 sections were added for 
the 17.7 sections and an acetone, and it was made to react for 3 hours. Furthermore, the 181 
sections were added for the acetone to this reaction mixture, and it cooled to 30 degrees C, and 
the mixed liquor which the 14.2 sections and MEA become [ IPDA ] and the 88.6 sections and 
water become [ the 0.535 sections and IPA ] from the 673 sections was added, high-speed 
stirring was carried out an acetone and IPA were distilled out of this liquid, and 40.3% of solid 
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content, viscosity 200cP / aquosity polyurethane emulsion constituent PU-7 [ 25-degree C ] 
were obtained. 

[0054] The raw material used for examples 1-4 and PU-1-7 which were obtained example of 
comparison 1-3. and a result are shown in Tables 2 and 3. 
[0055] 
Table 2] 
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[0056] 
[Table 3] 
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[0057] In Tables 2 and 3 IPDI : Isophorone diisocyanate H6XDI : Hydrogenation xylylene 
diisocyanate H12MDI : Hydrogenation diphenylmethane diisocyanate DBTDL : Dibutyltin dilaurate 
DMPA : Dimethylol propionic acid DMBA : Dimethylol butanoic acid NPG : Neopentyl glycol 
IPDA : Isophorone diamine H12MDA : Hydrogenation diphenylmethane diamine MEA : 
Monoethanolamine TEA : Triethylamine IPA : Isopropyl-alcohol ** : Shift out of the system of 
reaction (in this case, desolventization). 

PPG-2000: Polyoxypropylene glycol (number average molecular weight about 2000) TDI : 2, 4- 
tolylene diisocyanate [0058] [Paint film creation] 

The 100 sections and the N-methyl-pyrrolidone 8 section were blended for example 5PU-1, and 
the clear coating was prepared. Using this coating, it painted so that it might become dry paint 
films 30-40micro to a white mild steel plate by the bar coating machine. After paint, it put at the 
room temperature further for 20 minutes by 80 degrees C for 5 hours, and the paint sample was 
created. 

[0059] PU-2-7 were used instead of examples 6-8 and example of comparison 4-6PU-1, and the 
clear coating was prepared. The paint sample was created for these coatings by the same 
approach as an example 5. 

[0060] The flexibility of the paint film in examples 5-8 and the examples 4-6 of a comparison and 
alkali resistance were evaluated. The hot-cold repeat trial estimated flexibility (the trial which 
leaves a paint film at 50 degrees C in -20 degrees C for 1 hour for 1 hour is made into 1 cycle, 
and the paint film appearance after 10 cycles is evaluated). A test piece is dipped in a 0.1 -N 
sodium-hydroxide water solution, and is put at a room temperature by this condition for 24 
hours, and alkali resistance is JIS. The cross cut adhesion test of K-5400 estimated. Evaluation 
of the paint film of examples 5-8 and the examples 4-6 of a comparison is shown in Table 4. 
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[0061] 
iTable 4] 
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[0062] Compatibility] with resin besides [ 

Application example 1 Acronal It is KYOWA Norian to what was mixed to YJ-2730D(acrylic 
emulsion, Mitsubishi Chemical BASF make)/PlM=100 / 10 (solid content scaling ratio). Ten 
sections M (product made from film formation assistant consonance fermentation industry) was 
added to total solids. The film with a thickness of lOOmicro (dry) was created using this mixed 
emulsion. Cast conditions are room temperature x10 +80~degree-Cx 30-minute + room 
temperature x two days. [ per minute ] It is JIS about the obtained cast film. It pierced to the 
No. 2 dumbbell of K-6301 publication, and considered as the test piece. 
[0063] PU-2-7 are used instead of the application examples 2-4 and example of application 
comparison 1-3PU-1, a cast film is created, and it is JIS. It pierced to the No. 4 dumbbell of K- 
6301 publication, and considered as the test piece. 

[0064] The obtained test piece performed the tensile test in a part for 200mm/in tension rate, 
and measured elongation. (The compatibility of polyurethane system resin and acrylic resin 
becomes so good that there is elongation.) An elongation measurement result is shown in Table 
5. 

0065] 
Table 5] 
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[Translation done.] 
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x^-;!/- l , 3 -~?Urtlsi>dt-)\', 2, 2, 4-h'j 
Jr)l>- 1 , 3-^>»>i/^-;U v 2-x^;U-i, 
3--n+^>^^-jU, 2 -n -^+iff=77>- 1 , 2 
-x^U>yyn-jU x 2 -n -x^=3lf>- 1 , 2- 
x^UO^y 2 - n -^d7^=7-y->- l , 2 - 

xfU>y«3-;^ tf^7xy^A, *3RJ8ttIfcrx 
y*y-;UA v 3-t Ka+y-2, 2-^^^^y'D 
t%-3-tFP^^-2, 2-^^7'ai:^^- 
yy-fey^, h'i^fn-ji/^nny, ^>5?xy 

H, Tiyf>g? v t'xu>i, x^y> 

$n^ 0 



(4) 

5 

[00 12] T^U^«BBi©fflffltt«r*«L^c«^, 

y * - 2 ajwa±©a^» t 5r#&tf< y * h* 

^>lt/flil*«i!j<»J^;l/^>ffi= 35/6 5-65/3 

^ y =i - t* 2 «!SW±OS^ <L , 3f#Bi#y# 
ib#>Ktt -/ v 7 » nUMfrfcy t»l>#>MtT * 

# y x * f if * - * L I ». 

[0013] *is?8«cflii>«ct©-r**iitt*jRas 

3 0 0-7. 0 0 0<D5fcilL//c#yx^fj^iJt-^ 

(sWo# y xxt-j^ y *-Jk # y x-^;u^ y 
Jk * y t?-^*- h#y:*--/k ^'Jtu7o^'j 

[00 14]^<Dffe, SWffltH^'ixxfil/ 
^'M-^tir«, flaSL/dSfl^tfy i m 20 

x^;Ui/JU£;U^ <a, /S -^x^HJ- d^>>g£, vu 

£ 5 tc-ecDffeo* y h l «SCJW±ffli>-c£j 

tto^ffitc <fc -> -t^jgsft-s* y t-ji/^ y *-;u-c 

[o o l 5 ] ^'jx-^yt-jiiurtt, fuiaco 
<K#^tf y ;u*>* y r $ >s^<Dr£tt7j<fgs* 2 fi 
«±*rr * { b*«««©*axtt 2 ffl«±cDxi^5 i r >\> 

[0016] h#y:*-4/£ Ltii, w 

£ « , I? f yxXT-j^u- ;Uc <£/8 r £ £ ffi^T- 

t i?r )i> *)i> ij - - h t <omrr )i 3 - ;i/j^iE"Cf# 40 

[0017] * y^w^v^y^-juiu-a^ fi&j*. 

7kBfasw7Kasasfti?i<y^^^x> t tk^s^w 
**8R»a^y^v^u>. *M*$wtt»fk#yx5 i u 

X *M**W*3R^y^PfU>**i*a o 
[0018] MBBSJSiHiUrtt^^HH 8-3 0 0*« 
<£>7k, «« % ft$HP#y*-A*. fi»f#U7 5> 

-juiOTte, 5tiSL/t3i<yxx^;i/^y^^ so 
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[00 19]fiW#'J7 5>aiirit X^U>^ 
75>. ^Db'b>^7;>, s/x^u>hyr5>, 
h»Jxfi/>f F7;> ( h;Ux>^r^>, y^^a: 

x;u^£>^7^>, 7kS^»P^ h^*;i^>u>^ 

7;> ( bh*7^>, ^XfU>h'J75>^'J7 

;>^;^tF7^F, 7^b->»tK7^K, -/v 
?*JI/Kfc F5 2/F»fl^#JU#>Bfc K^t?F3W»if 

[0 0 2 0 ] ffi^T-T ^ STfrx-)\,m± Ltlt 

[0021] cti^ofi^^y^-Jk ffitfH^yr 

[0022] #»jig>*14# y ^ u ^ >^X^;Ui^ 3 > 

S^AiUcb l/T». #y (^+^x^u>) x-t-;ucd 
*9ft>'-*>*0«*tt«MM», -COOM, -S 

o 3 m (Mar^^y^ni. 7>-tx^Ai, wtsr^ 

>^f ) W^^7x^>i©i;KttiSI, 4^T 
[0 0 2 3] ^-x.^>ttcDm*tt©ttS^A^<hUr 

u>> x^f;u, ^y ^^->r^+u>fl§WF®x^T-;u 

'J3-;k r— y>. F'J^^n-Jl/T'PA'v, yy-b 
**L/fe»-&. x5?y-;b, x^u>yy 

sTc, ^y^^^TiU^U>J!ilD5»xx^Jl/<D«!JgC<:«Ci 

0iJi^fcW*l^ o i^'J7WU>x-f 
;utju=j-jU, /1<y t+^7;^i/>flMxxf'j^ e c 
i'Ccffar&*yx-f-jU«« 4 -fl5ic«3-9 0f@, 
«F{c»*L<tt5-5 OfflcoiKBfe&x^u^^+if^ F 

macK/xtt*Tib* u Fax y F*txf 

U>^ + ^-Y Fax sr h*4>tt< <fc «> 7 0 %feLhd^iB 



(5) 
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[0 02 4] T^*>tt©«*ttflHft»S(A««. r£te 

2, 3- h 'J#;U*">&, tKn + ^BH. o-tpa 
*>'iS», tKP*^f-7';>K, yw-iUBL y 

HL v>f t ;UK^ x *W>gL yw-JUBL 
^'pb , t>t *;ux^>, ^Tsy£.m#g£ k ^rs 

^r^W^T^^T^if, X«2, 2 
^fn-i^'at'^^ 2, 2 - >>y 
1$, 2, 2 -^^a-;l/|&i8, 2, 2-v^^a-;U 
$¥^<D*;u#>MS*#y*~-;k O^^Ki 
yy^F-JMDttin*, 5-tFa+^w-/v7^ 

;k h#y 
* - ;u i # W# V * - >l> t <Dx x f* u-3£Jft1» 

^-#y*-ju»o#'j*-iua^>#yr 2 >mt. *y 
7k^jcc^ y ^-;i/*fl»n3 -efctt^tt, 2 <iq*;u*> 
[0 02 5] tpmmtbxte. r>*~7\ x^rs 

Ot';l/7 5>, h ] J y^JlT 5 >. H;x£y~;UTS 

>, N-y^JU^JU* U>, 2-7^-2-x^b- 
l-^PAV-iWSOWlT^a, 'Jf^A, #y^ 40 

[0 0 2 6 3 #*-*>tt*te«*A*tt-f VS'T*- h 
*4SJCB0 9 4*Stt***<r 1 ■fiLh*rra 3iffiT 3 
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8 

3*&T ^><tlt^ N -.^JU>>x*y-;U 
TS>, N-x*;HJx£y-;UT 5>XttgaRft#2 
*0 A^^TJl/+;Ha*W^*SN-riU*Jl,^x jiy- 
JWT3>, N - ? xx;l,*?x£ y -;br ^ >. N-7x 

-)IT 5 >. N. N' -ybh*P + ^xfjbtX 7 i/ 
MJX^yHl7;> ( h V X-Y V7'P^y-Jl7 

5 N. N' -i/y ^Jbx5? y — )VT% > v N~-^^ 
(3-7^7'Pt';l/) -7>>, N-y^ 
fx - (2-y s y^'ob'JU) -7;>?W6 

[0 0 2 7 ] Uttl ffn. *L 

mtisXHZ, WSktsM*>\>s 9Ut<<>v»i>. ^o^r-fe 
hTSF, ZuumVTX Y s «ftx*;k 

ft^iL/r, mi&TsviS. S2i7$>s, m3 

[0 0 2 8 ] »3«75>M*y*-;^^Jl 

[0029] mzm*&m&mmAm<D>? 

©*WSiJ©jH**to-l**i»* L/ < . «?tc 2 . 2 - ^ ^ 
[0 0 3 0 ] i?l2T ^.*>ttSCX*^*>»<7)**tt« 

«<«W«c«tS(D»r ?P y * u * >«Sfl§*cc^A 
■r*^ *«ur^6«ii*«ci»Ai/rfcAt*L. Stt 
>6*«m*«:aiAi/'c*6*«LrfcAi». 

[0 0 3 1 ] ^-*>3R©«*ctt«tt»8IA««. *U 
^*>!6<D«*tt«ttiB»A«tt. 0. 1-1. 0mm 

oi/g^K, ^^-*>^-c«. 
3oit%, 7^>ssw^*>sm 0. 2- 

0. 8mmo 1 /gtl,^ S <0*R*ttffittKi»A« 

[0 0 3 2 ] t»B©*tt#y ^ l/^>Sx7j|/i/ 3 > 

J5j£ff±»J<i:Ur*(*Wftctt, x^y- 

^7 5>, ^XWS>, ^^^;UT5> 
©J:9tt lJBSL&0*2«l<D*-/r ^ 5fe^L//cr$y 

[0 0 3 3] «K9i04ctt!)<y ^ l/^>Sx7;l/y 3 > 



9 

at«*»»Lr ^v^7^-M^iS7'u^ 
coo34] mvmmzm^zms, wsnzzmm® 

x £ y - ;u % ^ v ^ p - )V*$<dt Ho - jgffj . 

3 -y 3 h+^^JUT-b^- h . x*H>- 

3 -xh + ^'pm- h^O^'J n-;Ux-7"Jbx 

-t^jwuwtfeh*. m&mmt i ngfcte2 a 
to o 3 5 ] «7>^g v h'&com^. >rv^r*-ns 

^l<^« 0. 7-l*j®-C&& B 0. 5 
[00 36] ^U#yv-S50»*. 7'U^'j7-« 

-< v s^r * - h */iStt**a©Jt« i - i - 5 . 
o-c&o. »*L<«1. 1-4. ot?£>& 0 1. 1* 

[003 7 ] *)Mk:tenf&^ vi/r*- hS#W^ 

0W«£JRfb£«j*\ MJx^u>i;7?>^«7 
[0 0 3 8 ] *:^<D*14^»J ^U^>5fixv;u^ 3 > 

*R»it*j, AlkSffiM. ttfttmswh y 
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( 0 0 3 9 3 y ^ u £ >|x7ibi; 3 

;i/^3>, #y ^ >x-7ju^ 3 >. ^f^^x?? 
[0 04 0] ^^<DtK14xvjU^3 >&£US, 

OTktt^ «; * u * 3 >«fi»Bj«csai*^sftf4 

<Dtcsb(D A v :/n /< y -;l^N -yf;l/-fP'J K><£> 

sow. m<tm±m. vunmtomi. mmi m&xi » 
mi Rffim&m. mm, mm. *w»± 

4W^b»JtLr«, B$^'j-)u^>ii}}07^7^ 

-h- 1 00, -2 0 0«<D<fc^WJ-fyj/7*-h 

*©8Mb#ja*** 0 

[0 04 1] 

#U*-/U4tt/liTac£tcJ: , 3, ««tt, iH7;^'j 
[0 04 2 ] 

rgpj r%j rgsaij rc>* rgg%j 

[0 04 3] [^«;xxf-;U^'J^-;UO^lS^l] 
^iSHte^l 

asm fifi^-, ^aso^^/cstBg 

JU4 16Si5, TH2^^>K3 7 i SB, ^V7»^K3 2 
7 a54ttiA<^, 1 8 0 °CT 5 IR!fB»SJ£«, 2 2 0 0 
'CC2- 1 OmmHqO^fflS-CJ^lts^ti:. ;K^S1ffi5 5 . 
6mgKOH/g, ©ffiO. 5mgKOH/gO#'jx 

[0 04 4] ^«*««2, 3RO^«itt««l-3 
UttMl tPISWi£t^'Jx^f;^'Jt-^PES 
-2-5 4rS5BSU/c„ ffi^L/cM*4S^X^ 1 

[0 04 5 ] 
[*1 ] 



(7) ftffiW- 1 0- 1 1 0094 
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i PA ; «rv7*;Ulft 

[0 04 7] [*tt^U^U^>x^;U^ 3 ><0^ 
M] 

I^EMjWI 1 

tc, PES-1£3 4 335, -f V*!a>J*<f VS^T*- 
h ( I PD I iGBfalT*) * 1 2 695. Vrf 
7^U- h (DBTDL<fcB»*T*) *0. 0 3 35f±& 
8 0"Cr2B#IBJSj£S-t*fc. ^C»"CC©SJ£}R«r5 
OTJgrtf^L/cflL 2, 2-^fP^7*Pft> 
$£23. 535, h'Jx?-;l/7$>^17. 735, T-b 
9 4»*«I*r3l*IBHJtS-l*fc. <**>fc:C(£> 
KffcSKC7-teh>4 2 1 6«5*flO*."C3 O'CirMttP 
U -fV*D>ix7 5> ( I PDAiKHftrT*) #3 
5. 435, ^x£y-;U7S> (MEAiBSfflrTS) 
#1. 3 435, Yv?*a f;ur;u=i-;l/ ( I PA<LBSIft 
T&) #1 0 235, *#7 7 7 3bfee>«c4il£«*ttl*. 

HJB#4 0. 5«, teS8 0 c P/2 5°CC07ktt^ 
^^>i7;^3 P U - 1 £f#/c 0 

[0 04 8] 

**6W1 <bPJ«ttSJ£SCC % PES-2£347 35, ?k 
mfaWtlsys^VJ VisT*- h£6 8. 0 g|5 v DBT 
DL£0. 0 3 35£ttiA<^, 8 0 'CT 2 B$fBKj£3t* 



fc. ^i*rcosjE«*5 o*c*rte£flu 2, 2-^ 

20 -rf^o-jU^^R* l 3. 035, h 'Jxf^T;^ 
8, 8 5 8IJ, T42h>*l 7 5»*»P^T3WFfflSl£3 
■a-fc 0 36CCC(Z)SJ£iRCCT-fe h> 1 7 28P*JDiLT3 
0'C*rftaJLfc8L IPDA^U. 235, ME AM 
0. 5 3 535, IPA#8 6. 835, 7k^6 5 535^6 

1 PA^S*bt t 1M4 2. 0%, ttS9 00 cP 
/2 5 'C07Ktt^< 'J V U # yxvjl/i/ 3 ^HkJ&MW - 

2 £t#/c. 

[0 04 9]»)3 
30 miMM 1 <tR|««cSlc;acc. P E S - 3 £ 1 7 935, 7k 
Mmto>>7 x^;M £>W V:>7*-~ h&U 435, 
DBTDLSrO. 0 2 35£f±i£<&., 8 0 °Ct 2 B*|U!Kf£ 

^:^rc<3ostiSSK*5 O'cSErjftfflL. 2, 2 
-^fp-;^af*>iS;3 5, 235, h'jx^ 

7 5 >^2 6. 635, 7 Hz h> I 4 0 35£fln*.-t 3 B#fffl 
JRj£3t!;fc. 3 6Ccc©SJt4RCC7*b h> 1 8 7 35£ftfl 

3 0*C*-c»SlOte«, *3R»»n^7*^;l/ydr> 
J?7 5>#4 5. 535, MEA^l. 3935. I PA^ 

8 1. 7 35. 7k#9 8 9»^£&*S^«*J!jn*TiB» 
40 fi#U C<2}gJ:9 7-teh>£ I PA£S£LT, 

^29. 7%, ttff2 00 Oc P/2 5 # C<D*tt^y<5 

[0 0 5 0 ]||MW4 

Wfcffl 1 <bEI*<cSlC8«C, P E S - 1 * 1 9 6 35, * 
^>f;^'j3^45 2. 035, 2, 2 -i^*n 
-^^^>M4 1 4. 835, I PD I *1 5 335, 7-fe 
h>£ 1 4 535, DBTDL^O. 0 235£tt&<&, 5 

O'cn OBMBKiSStffc. ^c*rc©Hjfti*«c h ux 

^;U7S>*10. 135, 7-fe h>£2 0 935£JJ0Afc 
50 7k9 6 0»*JW*T*flfflM¥U CCD?SJ:07-feh 
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mBft3Q. 2%, *SR8 0 0 cP/2 

5 *CCD7ktt^ U ^ U £ >x-7;U^ 3 >£&J&t$9 P U - 4 £ 

[0051] mm i 

^iS«l iPJ«ftSl£SCC, PES-4£345 35, 
2, 4 - h;Ux>*^ h*7 0. 135, DB 

TDL£0. 0 335*f±iA^, 8 O-C-ClBSraSPE^it 
fc. ^C>rc©Sj£«*5 0 # C*"C?&aJLJfca. 2. 2 

1 7 035£flD*.T 3B#raJgj£3l±/Co 3 6tCC©Kl£iR 10 
t,Cb 'jx^-Jbr ^> 1 7. 7 SB, 7-fe h> 1 7 435£fi[] 
3 0-C$~C<$£Pb, IPDA**8. 4935, ME A 
#0. 3 2 035, IPA#86. 035, *#6 5 435rf>> 

6 I PA^aSlt, i*»3 9. 8%, ftSgl 00 0 
c P/2 5 # C(&*14tf V> U*>x^;l^ 3 >fflJflaSP 
U-5£f#/c„ 

[0 0 5 2 ] tb«M2 
*JfiWl il?l«^JSl£«SC«: k PES-5^249 35, * 
^>^Jb^93-;^2 6. 035, 2. 2-v^^P 20 
-^aW>K43 3. 035, IPDI£ 1 6 635, 
T-fe h>£34 035, DBTDL^rO. 0 5 35£f±iA 

5 0-cri oWFimst&stffc. ^t^-ccojRBSBicc 

h»Jxf;l/T$>^2 5. 235, T-te b 8 5 35£fln 
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*fcf£, 7k 1 1 6 7 35£ffl*riSj&g#U tO?£<£9 
T-bF^^SiUt. 1M3 0. 1%, ttJKSOOc 
P/2 5-C<D;W4#y ^U*>xvrt,^ 3 >fflE3M»PU 
- 6 

[0053] mm 3 

*5fiWl &ntttt6UCStc. #y=M^*DtfU>yy 
<*KSffi5 6. 1) £3 4635, IPDI£7 
6. 235, DBTDLtO. 0 335£f±i£#, 8 0"CC 

zmmix&z&tc. yci»-ccosi6«t5o B c*r>&*p 

LfcUL 2. 2-^yfo-;^at*t>i^2 3. 5 
35, h »;x^;l/T 5 >*1 7. 735, 7-feh>^174 

h>£ 1 8 1 35£ttlx, 3 0'C*r&iPU IPDA# 
1 4. 235. MEA^O. 5 3 535, I PA^8 8. 6 
35, *#6 7 3»3^6tt4iS^iatllPitrKiBl»L. 
COStcfcOr-fe h>i I PA^iilt, @fl2#4 0. 
3%, ttB2 0 0 c P/2 5*C®W; -5 U^>X7 
>V*J 3 Isfctm P U - 7 *»fc. 
[0 0 5 4 ] ^Jfe#J 1 -4 Rtfit«M 1 - 3 » h tltc. 
PU- l-7CCfi6fflL//cJl*4Sa f te*^2 1 3tC7n 

-r. 

[0 0 5 5 ] 
[*2] 
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[0060] mmm5^8&vimm4-6ictoiizw 
i/, i ov-4?)i>m<Di&m9m*mffi) . ir^*ytt 

U COtt.«-CSa^CT:2 4«FlH»«L/, J IS K- 

5 4 oo<Dm&sumicxwmbtc e nmms^sRv 
tmm* - e <Dmm<Dftffi*m 4 k^t, io 

[0 0 6 1] 
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